Occurrence.-The prostate is one of the sites of primary carcinoma from which metastases in bones may be expected; Muir (1934) found them present in 28% of autopsy cases. One year ago (Riches, 1948) I mentioned 40 clinical cases of carcinoma of the prostate treated for three years and upwards where osseous metastases were present in 15, a percentage of 37 5. I propose to base my remarks mainly on the survivors of the same 15 cases; 6 were alive a year ago and 5 are still alive. They have now all been under treatment for at least four years, and two of them for over five years. Subsequent patients treated more recently have followed a similar clinical course.
Occurrence.-The prostate is one of the sites of primary carcinoma from which metastases in bones may be expected; Muir (1934) found them present in 28% of autopsy cases. One year ago (Riches, 1948 ) I mentioned 40 clinical cases of carcinoma of the prostate treated for three years and upwards where osseous metastases were present in 15, a percentage of 37 5. I propose to base my remarks mainly on the survivors of the same 15 cases; 6 were alive a year ago and 5 are still alive. They have now all been under treatment for at least four years, and two of them for over five years. Subsequent patients treated more recently have followed a similar clinical course.
Site.-The bones of the pelvis are those most frequently invaded, but the vertebrae, ribs, femora, clavicles and skull may be involved later. Batson (1940) has demonstrated a plexus of veins investing the sacrum, ilia and lumbar spine and having connexions with the prostatic plexus. He suggested that spread by this vertebral system of veins is the only satisfactory explanation of the often symmetrical deposition of secondary deposits in these bones from carcinoma of the prostate. In the 15 cases under review the pelvis or lumbar spine was certainly involved in 14; the remaining patient developed secondaries in the lungs and ribs whilst away in the country and his pelvis was not X-rayed. From the diagnostic point of view one can be content with films showing the pelvis and lumbar spine; if these are not invaded there is no point in having the numerous X-rays of the whole skeleton which we see so often.
Type.-Osteoplastic or sclerosing secondaries are commoner than the osteolytic or destructive type; I have no evidence that the latter respond to treatment better than the former.
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Detection.-The first indication of the presence of deposits in bone is given by the symptom of pain, sciatic or lumbar in distribution, and often worse on sitting down. Confirmation is obtained by -the X-rays of the pelvis and lumbar spine which are taken in all cases of suspected carcinoma of the prostate. Before treatment is started the serum acid phosphatase should be estimated; a raised value (above 3 units) is found in most untreated cases with bony deposits, and considerable elevation (above 10 units) is almost pathognomonic, although the value may also be high when there are lymphatic or visceral metastases. It was raised in 9 out of these 15 cases, but some had received previous treatment. The main use of the test is in checking the response to treatment whether by cestrogens or X-ray therapy. Fig. 1 followed for five years; elevation of the serum acid phosphatase is taken as an indication for more intensive treatment. This is an extension over a longer period of the previous graph (Proc. R. Soc. Med., 41, 49).
Course.-Before the use of oestrogens the occurrence of osseous metastases was rightly regarded as an indication of impending death. Pain could sometimes be relieved by X-ray therapy but the patient was often bedridden and the general course was downhill.
Treatment.-The methods of treating bony metastases are by cestrogens (or castration) and by X-ray therapy. The first essential in treating every case of carcinoma of the prostate is to relieve any gross urinary obstruction which may be present. This can be done slowly by means of cestrogens, or more quickly and effectively by endoscopic resection of the prostate. I prefer the latter method as it gives tissue for histological confirmation of the disease as well as providing an adequate urinary channel. (Estrogens seem to be more effective than castration and may be started before operation provided blood has been taken for a serum acid phosphatase determination. My usual practice is to start with 1 mg. of stilboestrol t.d.s. with daily increments of 1 mg. per dose up to 5 mg. t.d.s. This is maintained until the clinical condition and fall in acid phosphatase suggest that it may safely be reduced, but it cannot be stressed too strongly that a maintenance dose is necessary for the rest of the patient's life. Too often the dramatic improvement so frequently seen is taken by the patient or his doctor as an indication to stop treatment.
A man of 51 was treated by endoscopic resection and stilbcestrol for carcinoma of the prostate in June 1946; X-rays showed no bony metastases and he left hospital taking 15 mg. of stilbcestrol daily. After four months he was told by his doctor he could stop taking the tablets; he came back after nine months with destruction of 482 Ad Section of Orthopcedics the second lumbar vertebral body by osteolytic secondaries (fig. 2 ). He was admitted as a dying man but a resumption of stilboestrol followed by X-ray therapy produced a gradual but definite clinical improvement. Consolidation has taken place and after more than a year the condition has stabilized ( fig. 3 ). He is still alive and able to walk three years after his first treatment and two and a half years after the vertebral collapse.
When bony metastases are present it is advisable to continue a high maintenance dose for a longer period; unpleasant side-effects such as painful swelling of the breasts are usually relieved by a slight reduction of the dose, and if nausea is produced dienoestrol may be substituted for stilbcestrol, although it is not always so effective.
X-ray treatment has sometimes proved a useful adjuvant to stilboestrol; it is my practice in, most cases to reserve it for patients whose pain persists and it has often had a marked palliative effect. Some cases have been treated from the beginning with X-rays to the primary growth as well as stilbcestrol but their clinical course has 35 483
Proceedings of the Royal Society qf Medictne36 not been materially altered. I have never seen a fall in acid phosphatase from X-ray treatment alone, and this is one of the main indications of response to therapy.
Prevention ofmetastases.-Whilst cestrogens have an undoubted effect in controlling metastases they are not always successful in preventing them; in 4 cases of this series secondaries in bone appeared during the course of treatment. In one case there was a large, hard gland in the neck which disappeared after four and a half months; after nine months there were osseous deposits in the pelvis, but he lived for three and a half years. One case developed deposits in the right ilium and pubis after seven months, but lived for four years; another developed a sclerotic metastasis in the fourth lumbar vertebra after nine months; it responded well to an increased dose of cestrogen and was no longer detectable after two and a half years. He remains well and working four years and seven months after starting treatment. The fourth case stopped taking stilboestrol after a year, and after three and a half years had secondaries in the lungs and ribs. When stilbcestrol was resumed these disappeared and he is alive more than five years after starting treatment. The disappearance of pulmonary metastases is more readily demonstrated by X-rays than that of osseous deposits; in the bones,
Section of Orthopaedics however, it is possible to detect changes; they can be seen in the original films better than in reproductions or slides. Osteoplastic areas become reduced in density and the bone structure tends to return to normal. Fig. 4 shows a localized sclerosis in the right ischium in a man bedridden with sciatica; he developed multiple secondaries in the lungs which subsequently disappeared but after two and a half years ( fig. 5 ) the area of density in the ischium was reduced and he remains well over four years since treatment started on 9 mg. of stilbeestrol daily, having taken over 16,000 mg. in all.
The highest value of acid phosphatase was 85 units and was recorded in one case with extensive osteoplastic deposits in the pelvis and spine; secondaries were found subsequently in the femora ( fig. 6 ) and in the ribs. After three and a half years there was diminution in density of the deposits in the pelvis and he remains well five years after the onset, still taking 15 mg. of stilboestrol daily and having taken more than 24,000 mg. altogether. The acid phosphatase came down to normal limits after 3,000 mg.
In the case of osteolytic secondaries improvement is shown radiologically by an increase in density of the bone. My longest case with bone metastases is alive five years one month since starting treatment. He was found to have pelvic metastases, mainly osteolytic in type, and most marked near the left acetabulum ( fig. 7) . I have FIG. 7 (25.1.44 ).-Osteolytic deposits. (Figs. 7 to 11 illustrate the case recorded in fig. 1.) a fairly complete record of the changes in his pelvis throughout the period; there was a gradual inicrease of sclerosis in the affected areas during the first year ( fig. 8 ).
In the thirteenth month he had the misfortune to fracture the neck of the right femur which was not affected by secondaries. This was pinned by Mr. 0O'Connell and united firmly ( fig. 9) ; he remained well for more than three years when he began to lose weight and get pain in his right hip; the acid phosphatase was rising ( fig. 1) and new metastases were found in the right side of the pelvis (fig. 10) ; increase of dosage back to 10 mg. daily failed to relieve his pain but with 15 mg. daily and a course of X-ray treatmenit he improved greatly; the acid phosphatase fell to normal again. He regained some weight and the affected areas in the pelvis showed more 37 485 consolidation. After four and a quarter years the acid phosphatase was rising again despite a maintenance dose of 15 mg. of stilbcestrol daily and there was still rarefaction about the right acetabulum. The dose was increased to 20 mg. daily and he was given more X-ray treatment which again relieved his pain. The phosphatase fell but the pelvis showed little further change (fig. 11 ), and there was evidence of deposits in FIG. 8 (24.11.44 ).-Regression of secondaries with consolidation. FIG. 9 (5.7.46 ).-Further sclerosis on the left. Fracture of neck of right femur. the lungs and ribs. Nevertheless, on a continued maintenance dose of 20 mg. daily, he .kept going until he sustained a spontaneous fracture of the shaft of the left femur five and a quarter years after treatment started. The acid phosphatase was 14 8.
POSTSCRIPr.-This patient died 16.6.49, 5 years and 8 months after treatment started.
38
Section of Orthopcedics There comes a time for all cases when stilbcestrol ceases to have an effect and an increase of dose produces no further benefit. In one such case where the skeleton was riddled with metastases we gave 50 mg. daily with the addition of 40 mg. of soluble diencestrol intravenously without effect, but this was after more than two FIG. 10 (11.4.47) .-New osteolytic deposits in right side of pelvis. FIG. 11 (2.6.48) . Some new areas of destruction are appearing on the left side. years of treatment. In general there is a tendency to give too small a maintenance dose, and I do not agree that a higher dose produces earlier resistance to cestrogens.
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We must remember that X-rays do not give the whole clinical picture; even the patients who have only survived for two years have often spent them as useful citizens instead of bedridden chronic invalids, and this disease affects those who are already elderly.
As an orthopadic problem one may meet it as a rare cause of spontaneous fracture, but its main interest for orthopadists must be in diagnosis; it provides an illustration of the fact that all cases of sciatic pain are not due to disc lesions. IN any condition in which muscle paralysis or weakness is a feature, the electrical reactions of the affected muscles give an indication of the integrity of the nerve cells and axons supplying them. In poliomyelitis, we know that reversible changes occur in some anterior horn cells while others are completely destroyed (Bodian, 1947) . If it were possible to distinguish these two types of paralysed muscle at an early stage of the disease, not only would the patient benefit from an early prognosis, but the treatment might well be modified. From a study of 35 cases over the past twelve months, it appears that such a distinction is possible, and this incomplete survey is given in the hope that it will encourage others to carry out this examination on cases of poliomyelitis in which prolonged observation is possible.
The determination of the Strength-Duration curve is generally recognized as the best method of studying the excitability of voluntary muscle. In order to excite muscle, an electrical stimulus must be of sufficient strength and duration, and its rate of change from zero to an effective height must be sufficiently rapid. Stimulators have been devised (Bauwens, 1941; Conrad, Haggard, and Teare, 1936; Ritchie, 1944; Walter and Ritchie, 1945) which deliver impulses of varying strengths at several durations, impulses whose voltage rises virtually instantaneously from zero; using such a stimulator, one can ignore the rate of increase of the stimulus, and express excitability purely in terms of strength and duration of a minimal stimulus as a curve showing the threshold strengths of stimuli of varying duration. Such a curve is the Strength-Duration curve.
The various types of stimulators available and the technique of examination (Ritchie, 1944a) need not concern us at the moment. Fig. 1 shows the curve obtained from normal muscle. It is smooth in shape, rising steeply at the shorter durations of stimulus. Various points on this curve may be used as a basis for comparison with other curves. The rheobase is the threshold voltage of a stimulus of infinite duration; this is low. The threshold voltage at 0 5 millisec. is a convenient index of the threshold at shorter duration of stimulus; it is but little higher than the rheobase in normal muscle, which is simply another way of saying that the curve is flat at long durations of a stimulus. The third index, the chronaxie, is the threshold duration of a stimulus of twice rheobasic strength; it is short for normal muscle.
Variations of this curve occur under abnormal conditions. Fig. 2 shows the curve of denervated muscle. There is a (sluggish) response to long duration stimuli only.
